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(54) HETEROCYCLIC DERIVATIVES OF GUANIDINE 



(71) We, DR. KARL THOMAE 
G.M.B.H., a German Body Corporate, of 
Biberach an der Riss 3 Germany, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to- us, and the 
method by which it is to performed, to be 
particularly described in and by the follow- 
ing statement: — 

This invention relates to new heterocyclic 
derivatives of guanidine having interesting 
pharmacological properties and to a process 
for the preparation thereof. 

According to one feature of the present 
invention there are provided compounds of 
the general formula 




[wherein R x and R 2 which may be the same 
or different, represent hydrogen atoms or 
straight chain or branched chain alkyl groups 
containing from 1 to 4 carbon atoms, or one 
of the groups R± and R 2 represents a hydroxyl 
group and the other of the groups Ri and R 2 
is as hereinbefore defined; R 3 and R 43 which 
may be the same or different, represent hydro- 
gen atoms or straight chain or branched chain 
alkyl groups containing from 1 to 4 carbon 
atoms; 

R 5 represents a hydrogen atom, a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 6 carbon atoms, a hydroxyalkyl 
group containing 2 or 3 carbon atoms, a 
phenyl group' optionally mono- or di-substi- 
tuted by alkyl or alkoxy groups containing 1 



or 2 carbon atoms, by fluorine, chlorine or 
bromine atoms or by nitrile groups, a benzyl 35 
or phenylethyl group optionally mono- or di- 
substituted by halogen atoms, or an ada- 
mantyl group; 

R c represents a hydrogen atom or a straight 
chain or branched chain alkyl group contain- 40 
ing from 1 to 4 carbon atoms; 

R 7 represents a hydrogen atom, a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 6 carbon atoms, a hydroxyalkyl 
group 1 containing 2 or 3 carbon atoms, a 45 
benzyl or phenylethyl group optionally sub- 
stituted by halogen atoms or by alkyl or alk- 
oxy groups containing 1 or 2 carbon atoms, 
a phenyl group optionally substituted by 
chlorine atoms or by carboxyl or aminosul- 50 
phenyl groups, or an adamantyl group 1 ; and 

R 8 represents a hydrogen atom or a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 4 carbon atoms; or 

R 7 together with R 8 and the nitrogen atom 55 
to« which they are attached represent a 5-, 6- 
or 7-membered saturated heterocyclic ring, 
which may, if desired, be interrupted by an 
oxygen or sulphur atom or by another nitro- 
gen atom, optionally substituted by an alkyl 60 
group- containing from 1 to 3 carbon atoms 
or by a phenyl group; and 

n=0 or 1] and acid addition salts thereof. 
The new compounds of the present inven- 
tion are therefore derivatives of imidazolidine 65 
and of hexahydropyrimidine. Suitable satur- 
ated heterocyclic rings which may be formed 
by the groups R 7 and R 8 together with the 
nitrogen atom to which they are attached are, 
for example pyrrolidine, piperidine, morpho- 70 
line, thiomorpholine, piperazine and hexa- 
memyleneimine rings. 

The new compounds according to the in- 
vention exhibit interesting pharmacological 
prop erties . In general they have an anti- 75 
microbial action, especially when applied loc- 
ally, and a virucidal action. In addition they 
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will usually induce a lowering of the blood 
sugar level. 

Preferred! compounds according to the pre- 
sent invention, by virtue of their especially 
favourable pharmacological properties in- 
clude: — 

2 - [3 - (fi - phenylethyl) - guanidinyl- 
idene] - imidazolidine and physiologic- 
ally acceptable acid addition salts there- 
of, 

1 - methyl - 2 - [3 - (fi - phenylethyl} - 
guamdinyHdene] - imidazolidine and 
physiologically acceptable acid addition 
salts thereof, 

2 - (3 - butyl - guanidinylidene) - imi- 
dazolidine and physiologically acceptable 
acid addition salts thereof, 

1 - Phenylethyl) - 2 - guanidinylidene - 
imidazolidine and physiologically accept- 
able acid addition salts thereof, 

1 - methyl - 2 - guanidinylidene - imi- 
dazolidine and physiologically acceptable 
acid addition salts thereof, 

1 - ethyl - 2 - (3 - butyl - guanidinyl- 
idene) - miidazolidine and physiologically 
acceptable acid addition salts thereof, 

1 "^ bU ^ yl ? " (3 " " guanidinyl- 

idene) - imidazolidine and physiologically 
acceptable acid addition salts thereof, 

I - (3 3 4 - dichlorobenzyi)> - 2 - (3 - 
guamdinyHdene) - imidazolidine and 
physiologically acceptable acid addition 
salts thereof, and 

1 - butyl - 2 - (3 - butyl - guanidinyl- 
idene) - hexahydropyrimidine and physio- 
logically acceptable acid addition salts 
thereof. 

m 

According to a farther feature of the pre- 
sent invention there is provided a process for 
the preparation of compounds of the present 
invention which comprises reacting a cyan- 
lmmo compound of formula 




an 



[wherein R 2 to R 6 and n are as hereinbefore 
denned] with an amine of formula 



HN 



R 7 



\ 



III 



R 



8 



[wherein R, and R 8 are as hereinbefore de- 
fined] or preferably with an acid addition salt 



of the said amine, in particular a hydro- 
chloride. 

The reaction is preferably carried out at 
temperatures of from 80°C to 220° C in a 
solvent-free melt or in the presence of a 
solvent, for example in water, methyl pyrro- 
lidone, dimethylformamide, quinoline or 
butanol. The reaction generally results in the 
direct precipitation of the acid addition salt 
of a compound of formula I (as hereinbe- 
fore defined). This salt may be purified by the 
usual methods and if desired may subse- 
quently be converted into the free base. A 
particularly efficient method of purifying the 
imidazolidine derivatives of formula I com- 
prises converting them into their sparingly 
soluble crystallisable copper complexes which 
are then dissolved in a dilute mineral acid, 
and the copper present in the solutions is 
removed by precipitation with hydrogen sul- 
phide. 

According to a still further feature of the 
present invention there is provided a process 
for the preparation of compounds of general 
formula I (wherein R x to R 53 R, and R s are 
as hereinbefore defined and R G represents a 
hydrogen atom) which comprises reacting an 
S-alkylthiourea of the general formula IV 




C- N =C 
/ NHo 



[HI 



(wherein R x to R 5 and n are as hereinbefore 
defined and R 9 represents an alkyl group) or 
an acid addition salt thereof, advantageously 
the hydrohalic acid addition salt with an 
amine of general formula III. 

The reaction is conveniently carried out in 
the presence of an anhydrous solvent, prefer- 
ably in the presence of an alcohol such as 
methanol, ethanol or propanol, at tempera- 
tures of from 40°C to 150°Q preferably at 
temperatures of from 50°C to 100°C If de- 
sired, the reaction may be effected in the 
presence of an excess of the amine of general 
formula III, which excess acts as solvent. 

The free bases of general formula I may, 
if desired, be converted into their physio- 
logically acceptable acid addition salts with 
inorganic or organic acids by the usual 
methods. 

The compounds of general formula 
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(wherein R t to R c and n are as hereinbefore 
defined) may be obtained by reacting an N- 
cyaniniino-ditniocarbonic acid ester of general 
formula 



R 10 — s \ 



C-=N— CN (¥) 




NH 2 W) 
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wherein the Ri D groups, which may be the 
same or different, represent alkyl groups or 
together represent an ethylene group) with a 
compound of general formula 




(1) 



(wherein R t to R c and n are as hereinbefore 
defined)'. 

The reaction may be carried out in a sol- 
vent-free melt or in the presence of a solvent. 
Suitable solvents are,, for example, diethyl 
ether,. alcohols containing from 1 to- 3 carbon 
atoms and dimethylformamide. The reaction 
in the melt is usually carried out at tem- 
peratures of from 150°C to 200°C It may 
suitably be carried out in the presence of 
inorganic or tertiary organic bases, for 
example, alkali metal amides, alkali metal 
hydrides, calcium oxide, trialkylamines or 
pyridine, but is preferably carried out in the 
presence of a heavy metal oxide such as lead 
(II) oxide or mercury. (II) oxide. 

The compounds represented by formulae 
V and VI are known and may be obtained 
by methods known from the literature. N - 
Cyaniminodithiocarbonic acid esters of the 
formula V* for example, may be prepared by 
the method according to Hantzsch, (Annalen 
331 [1904], 282—288), while the amines of 
formula VI may be prepared by the method 
of Frost, (J. Org. Chem. 24, [1959], 1581— 
1582). 

The S - alkyl - 1 - imidazolinyl - thio- 
ureas and S - alkyl - 1 - hexahydropyrinidyl - 
thioureas of general formula, IV used as start- 
ing materials may be obtained, for example, 
by reacting known 2 - cyanimino - imidazo- 
lidines and hexahydropyrimidines with hydro^ 
gen sulphide under pressure to produce 2 - 
thiocarbamoyhmino - imidazolidines and hexa- 
hydropyrimidines of general formula 



(wherein R x to R 5 are as hereinbefore defined) 
which are then converted into the compounds 
of general formula IV, for example, by means 
of alkyl iodides. 

As previously stated, the compounds of 
formula I according to the present invention 
usually induce a lowering of the blood sugar 
level. Compounds which have been tested 
have thus been found to inhibit the reabsorp- 
tion of glucose, lower the rate of gluconeo- 
genesis and have a potentiating action on 
insulin in the utilisation of glucose by muscu- 
lar tissue. The tested compounds have proved 
particularly effective in animals suffering from 
obesity (KK-mouse). 

The blood sugar lowering activity of the 
new compounds of formula I was tested by 
the following methods: 

a) Measurement of the reduction in blood 
sugar level in fasting guinea-pigs after ad- 
ministration of relatively small doses and 
removal of blood samples by cardiac punc- 
ture. 

b) i Measurement of the lowering of blood 
sugar level in fasting rats after administra- 
tion of relatively high doses and removal of 
blood samples by ocular puncture or punc- 
ture of the tail. 

c) Measurement of the drop in blood sugar 
level after the rise following a glucose test 
carried out on fasting rats after three days 
administration of medium concentrations of 
the compounds. The blood sugar concentra- 
tion was measured 15, 30 and 60 minutes after 
intraperitoneal administration of glucose. In 
this test, a rapid return of the blood sugar 
concentration to a low level compared with 
the time taken in control animals indicates a 
positive effect. 

Methods a) and b) are standard methods; 
measurements in these tests were taken over 
an observation time of up to 5 hours after 
application. Method c) was described by W. 
Losert and coworkers in a lecture given to 
the 5th Congress of the German Diabetic 
Association, Bonn, 1970. 

In some of the tests mentioned above, the 
new compounds were found to be signifi- 
cantly superior to phenylethyl - biguanide 
which is known in the literature. 

The new compounds of formula I were 
tested for their antimicrobial action by the 
agar diffusion test and the serial dilution test 
based on the method described by P. Klein 
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in "Bakteriologische Grundlagen der Chemo- 
therapeutischen LabGratoriurnspraxis", Sprin- 
ger Verlag 1957, pages 53 — 76 and 87 — 109. 

According to a still further feature of the 
present invention there are provided pharma- 
ceutical compositions comprising as active 
ingredient at least one compound of formula 
I as hereinbefore defined or a physiologically 
acceptable acid addition salt thereof in asso- 
ciation with a pharmaceutical carrier or ex- 
cipient. 

Compositions according to the invention for 
antimicrobial use are usually administered 
topically and are conveniently presented in 
the form of ointments 3 tinctures, creams and 
lotions. Antidiabetically-active compositions 
according to the invention are conveniently 
ad m i n istered orally and are generally pre- 
sented in the form of tablets and coated 
dragees. 

Advantageously the compositions may be 
formulated as dosage units, each unit being 
adapted to supply a fixed dose of active in- 
gredient. For oral administration each dosage 
unit preferably contains from 20 to 100 mg 
of active ingredient. The total daily dose is 
preferably 60 to 200 mg. 

For topical application the concentration 
of active ingredient is preferably from 0.5 
to 5 % by weight of the pharmaceutical com- 
position. 

The following Examples 1 to 104 serve to 
illustrate the preparation of compounds of 
general formula I according to the present 
35 invention. 

Examples of the preparation of the starting 
compounds : 
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Example A 
2-Cy an imrn o-imidazolidine 
200 ml of ethylenediamine and 150 ml of 
chloroform were mixed in a 3-necked flask 
and a solution of 50 g (0.34 mol) of N - 
cyanirnino - dithio carbonic acid dimethyl ester 
was added with stirring and at such a rate 
that the temperature remained at about 4$ — 
45°C. 

After addition of all the N - cyanirnino - 
dithiocarbonic acid dimethyl ester., stirring 
was continued for another half hour and the 
solvent and excess ethylenediamine were then 
distilled off in vacuo. The residue was re- 
crystallised from ethanol. 

Yield: 75% of theory; m.p. 210°C. 



Analysis : 
55 Calculated : 
Found : 



C 43.63 H 5.49 N 50.89 
43.75 5.42 51.20 



The following compounds may be prepared 
in analogous manner: 

Example B 

60 1 - Methyl - 2 - cyanirnino - imidazolidine 
Melting point: 138°C. 



Example C 
1 - Phenylemylamino - 2 

imidazolidine 
Melting point: 123°C. 



cyanirnino - 



Example 1 

2 - [3 - - Phenylethyl) - guanidinylidene] - 

imidazolidine 

5.5 g (0.05 mol) of 2 - cyanirnino - imi- 
dazolidine were vigorously mixed with 7.85 g 
(0.05 mol) of ft - phenylethylamine hydro- 
chloride and the mixture was heated for 20 
minutes on an oil bath preheated to 150°C. 
The resulting melt was cooled, dissolved in 
water and poured into excess ammoniacal 
copper sulphate solution. The crystalline cop- 
per complex which precipitated was filtered 
off at the pump and washed several times 
with water. It was then dissolved in 2N 
hydrochloric acid, filtered to remove any un- 
dissolved particles and treated with, hydrogen 
sulphide. The copper sulphide which formed 
was filtered off and the solvent was removed 
from the filtrate on a rotary evaporator. The 
residue was recrystallised from ethanol. 

Yield: 33% of theory; melting point 
208°C (dihydrochloride). 



Analysis: 
Calculated : 
Found: 



C 47.40 H 6.26 N 23.02 
47.50 6.34 23.12 



Example 2 

2 - [3 - (3,4 - Dichlorobenzyl) - guanidinyl- 
idene] - imidazolidine 

Prepared from 2 - cyanirnino - imidazoli- 
dine and 3,4 - dihclorobenzylamine hydro- 
chloride analogously to Example 1. 

Oil bath temperature : 170°Q 

Yield: 22% of theory; melting: point 
223°C (dihydrochloride). 



Analysis : 

Calculated: 

Found: 



Example 3 

1 - Methyl - 2 - [3 - (J3 - phenylethyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - methyl - 2 - cyammino - 
imidazolidine and ft - phenylethylamine 
hydrochloride analogously to Example 1. 



65 



Example D 

1 - Ethyl - 2 - cyanirnino - imidazolidine 
Melting point : 108°C. 

Example E 

1 - Butyl - 2 - cyanirnino - imidazolidine 70 

Melting point: 63°C. 

Examples of preparation of compounds of 
formula I and acid addition salts thereof 
according to the present invention : 
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C 36.80 H 4.20 CI 39.50 110 
36.85 4.18 39.40 
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Oil bath temperature: 140°C; time: 2 

hours- 
Yield: 41% of theory; melting point: 

160°C (dihydrochloride). 



Analysis: 
Calculated : 
Found : 



G 49.10 H 6.64 N 22.00 
48.90 6.77 22.35 



Example 4 

1 - Methyl - 2 - [3 - (3,4 - dichlorobenzyl) - 
guanidinylidene] - imidazolidine 

Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and 3 5 4 - dicMorobenzylamine 
hydrochloride according to Example 1. 

Yield: 26% of theory; melting point: 
189— 191°C (dihydrochloride). 



Analysis : 
Calculated : 
Found : 



C 38.65 H 4.60 N 18.77 
38.90 4.70 18.70 



Example 5 
2 - (3 - Butyl - guanidinylidene) - 
imidazolidine 
Prepared from 2 - cyanimino - imidazo- 
lidine and butylamine hydrochloride accord- 
ing to Example 1. 

Oil bath temperature: 150°C; time: 15 
minutes 3 

Yield: 23% of theory; melting point: 
177— 178°C (dihydrochloride). 



Analysis : 
30 Calculated : 
Found: 



C 37.52 H 7.48 N 27.33 
37.70 7.58 27.30 



Example 6 

1 - Methyl - 2 - [3 - (4 - chlorophenyl) - 
guanidinylidene] - imidazolidine 

35 1.70 g (10.36 mmol) of p - chlorophenyl- 
amine hydrochloride, 1.24 g (10.0 mmol) of 
1 - methyl - 2 - cyaniinino - imidazolidine and 
5 ml of water were refluxed for 1 hour. The 
mixture was cooled and a crystalline paste 

40 precipitated out. This paste was filtered at 
the pump, washed several times with water 
and recrystallised from water. 

Yield: 17% of theory; melting point: 
225— 226°C (hydrochloride). 



45 Analysis: 
Calculated : 
Found : 



C 45.80 H 5.25 N 24.30 
45.90 5.25 24.40 



Example 7 

1,3 - Dimethyl -2 - [3 - (3,4 - dichloro- 
50 benzyl) - guanidinylidene] - imidazolidine 
Prepared from 1,3 - dimethyl - 2 - cyan- 
imino - imidazolidine and 3,4 - dichloro- 
benzylamine hydrochloride. 

Oil bath temperature: 140°C; time: 80 
55 minutes. 

Isolation: The melt was recrystallised 
directly from isopropanol. 



Yield: 48% of theory; melting point: 
211— 212°C (hydrochloride). 

Analysis : 
Calculated : 

C 44.50 H 5.17 Q 30.36 N 19.97 
Found: 

C 44.40 H 5.24 CI 30.70 N 19.55 

Example 8 

1 - Methyl - 2 - (3 - butyl - guanidinyl- 
idene) - imidazolidine 

Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and butylamine hydrochloride 
according to Example 1. 

Oil bath temperature: 145°C; time: 2 
hours. 

Yield: 38% of theory; melting point: 
175— 179 °C (dihydrochloride). 



Analysis : 
Calculated : 
Found: 



C 40.04 H 7.82 N 25.91 
40.10 7.86 26.20 



Example 9 

2 - [3 - (4 - Chlorophenyl) - guanidinyl- 
idene] - imidazolidine 

Prepared from 2 - cyariimino - imidazoli- 
dine and p - chloroaniline hydrochloride 
according to Example 6. 

Yield: 63% of theory; melting point 
217— 218°C (hydrochloride). 

Analysis : 
Calculated : 
Found : 



C 43.75 H 4.77 N 25.54 
43.70 4.92 25.20 



Example 10 

1 - [/3 - Phenyl - ethyl] - 2 - [3 - (4 - 

chlorophenyl), - guanidinylidene] - 
imidazolidine 
Prepared from 1 - ■ (J$ - phenyl - ethyl) - 

2 - cyaniminoimidazolidine and p - chloro- 
aniline hydrochloride according to Example 
6'. 

Yield: 74% of theory; melting point: 
221— 222°C (hydrochloride). 

Analysis : 
Calculated: 
Found : 
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C 57.20 H 5.59 N 18.50 100 
57.50 5.48 18.80 



Example 11 

1 - \J3 - Phenyl - ethyl] - 2 - (3 - J3 - phenyl- 
ethyl - guanidinylidene) - imidazolidine 
Prepared from 1 - (f3 - phenyl - ethyl) - 2 - 105 

cyanimino - imidazolidine and ft - phenyl - 

ethylamine hydrochloride according to 

Example 1. 

Yield: 40% of theory; melting point: 

132°C (after recrystallization from methyl 110 

ethyl ketone) (hydrochloride). 

Analysis : 

Calculated: C 64.60 H 7.05 N 18.82 
Found: 64.80 6.96 18.90 
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Example 12 

1 - [fi - Pheayl - ethyl] - 2 - [3 - (3,4 - 

dichlorobenzyl) - guanidinylidene] - 
imidazolidine 
Prepared from 1 - Q3 - phenyl - ethyl) - 

2 - cyanimino - imidazolidine and 3,4 - di- 
chlorobenzylamine hydrochlo-ride. 

Oil bath temperature: 150°C; time: 15 
minutes. 

Isolation: The melt was extracted with 
chloroform and 2N hydrochloric acid and 
the layers were separated. The chloroform 
was distilled off and the residue was re- 
crystallised from methyl ethyl ketone. 

Yield: 43% of theory; melting point: 
180°C (hydrochloride). 



Analysis : 
Calculated : 
Found: 



C 53.47 H 5.20 
53.60 5.30 



N 16.41 
16.60 



Example 13 

1 - [fi - Phenyl - ethyl] - 2 - (3 - butyl - 

guanidinylidene) - imidazolidine 
Prepared from 1 - Q3 - phenyl - ethyl) - 

2 - cyanimino - imidazolidine and butylamine 
hydrochloride according to Example 12. 

Yield: 22% of theory; melting point; 
155°C (hydrochloride). 

Analysis: 
Calculated : 
Found: 



C 59.33 H 8.09 N 21.62 
59.60 7.76 21.75 



Example 14 
5 - Hydroxy - 2 - [3 - (4 - chlorophenyl) - 
guanidinylidene] - hexahydropyrimidine 
Prepared from 5 - hydroxy - 2 - cyan- 
imino - hexahydropyrirmdine and p - chloro- 
aniline hydrochloride according to Example 
6. 

Yield: 44.5% of theory; melting point: 
195— 197°C (hydrochloride), 

Analysis : 
Calculated : 
Found: 



C 43.43 H 4.97 N 23.02 
43.60 4.89 22.85 



Example 15 
5 - Hydroxy - 2 - (3 - methyl - guanidinyl- 
idene) - hexahydropyrirmdine 
Prepared from 5 - hydroxy - 2 - cyan- 
imino - hexahydropyrimidine and methyl- 
amine hydrochloride. 

Oil bath temperature: 170— 180°C; time: 
20 niinutes. 

Isolation: The melt was triturated with 
isoprcpanol and the precipitate obtained was 
filtered off under suction and recrystallised 
from ethanol. 

Yield: 15% of theory; melting point: 
197— 199°C (hydrochloride). 

Analysis: 

Calculated: C 34.69 H 6.79 N 33.72 
Found: 34.90 6.81 33.50 



Example 16 
5 - Hydroxy - 2 - (3 5 3 - dimethyl - guanidinyl- 
idene) - hexahydropyridine 
Prepared from 5 - hydroxy - 2 - cyan- 
imino - hexahydropyridine and dimethyl- 
amine hydrochloride according to Example 

Oil bath temperature: 170— 180° C; time: 
20 minutes. 

Yield: 18% of theory; melting point:* 
212— 214°C (hydrochloride). 



Analysis : 
Calculated : 
Found: 



C 37.92 H 7.27 N 31.59 
38.15 7.37 31.50 



Example 17 

1 - (2 - Hydroxyethyl) - 2 - [3 - Q3 - phenyl - 
ethyl) - guamdinyHdene] - imidazoHdine 
Prepared from 1 - (2 - hydroxyethyl) - 

2 - cyanimino - irmdazondine and - phenyl - 
ethylarnine hydrochloride according to 
Example 1. 

The dihydrochloride was obtained as an 
oil. 



Analysis: 

Calculated: 

Found: 



C 48.29 H 6.65 N 20.12 
47.50 6.60 19.57 



Example 18 
2 - (3,3 - Dimethyl - guanidinylidene) - 

imidazolidine 
Prepared from 2 - cyanimino - imidazolidine 
and dimethylamine hydrochloride according 
to Example 7. 

Oil bath temperature: 150°C; time: 15 
minutes. 

Yield: 50% of theory; melting point: 
255°C (hydrochloride). * 

Analysis: 
Calculated : 
Found : 



C 37.59 H 7.36 N 36.54 
37.80 7.47 36.25 



Analysis : 
Calculated : 
Found : 
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Example 19 

2 - (3 - Methyl - guanidinylidene) - 100 

imidazolidine 

Prepared from 2 - cyanimino - imidazoli- 
dine and methylamine hydrochloride accord- 
ing to Example 1. 

Oil bath temperature: 180°C; time: 20 105 
minutes. 

Yield: 26% of theory; melting point: 
218°C (dihydrochloride). P 



C 28.00 H 6.07 N 32.77 110 
28.15 6.11 33.12 



Example 20 
1,3 - Dimethyl - 2 - [3 - (4 - chlorophenyl) - 
guamdinylidene] - imidazolidine 
Prepared from 1,3 - dimethyl - 2 - cyan- 
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imino - imidazolidine and p - chloroaniline 
hydrochloride according to Example 6. 

Yield: 66% of theory; melting point: 
216 — 217°C (after recrystallization from iso- 
propano'l) (hydrochloride)'. 



Analysis : 
Calculated : 
Found : 



C 47.70 H 5.67 N 23.18 
48.00 5.66 22.60 



Example 21 
1 - Butyl - 2 ~ [3 - (4 - chlorophenyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and p - chloroaniline hydro- 
chloride according to Example 6. 

Yield: 79% of theory; melting point: 
198.5— 200° C (hydrochloride). 



Analysis : 
Calculated : 
Found: 



C 50.85 H 6.40 N 21.20 
50.60 6.31 21.11 



Example 22 

1 - [ft - Phenyl - ethyl] - 2 - guanidinyl- 

idene - imidazolidine 
Prepared from 1 - (,j8 - phenyl - ethyl) - 

2 - cyanimino - imidazolidine and ammonium 
chloride according to Example 1. 

Oil bath temperature: 200°C; time: 20 
minutes. 

Yield: 9% of theory; melting point: 184 — 
186°C (dihydrochloride). 



30 Analysis: 
Calculated : 
Found: 



C 47.35 H 6.29 N 23.00 
47.30 6.26 22.85 



Example 23 
1 - Butyl - 2 - [3 - (fi - phenyl - ethyl) - 
35 guanidinylidene] - imidazolidine 

Prepared from 1 - butyl - 2 - cyariimino - 
imidazolidine and J3 - phenyl - ethylamine 
hydrochloride according to Example 1. 
Oil bath temperature: 150°C; time: 2 
40 hours. 

Yield: 54% of theory; melting point: 
114— 115 °C (dichloride). " 



Analysis: 
Calculated: 
45 Found : 



C 53.30 H 7.55 N 19.44 
53.50 7.65 19.67 



Example 24 
1 - Ethyl - 2 - [3 - (4 - chlorophenyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and p - chloroaniline hydro- 
chloride according to Example 6. 

Yield: 48%, of theory; melting point: 
207— 208° C (hydrochloride). 



Analysis: 
55 Calculated : 
Found: 



C 47.70 H 5.67 N 23.15 
47.50 5.47 23.40 



Example 25 
1 - Methyl - 2 - guanidinylidene - 
imidazolidine 
Prepared from 1 - methyl - 2 - cyan- 
imino - imidazolidine and ammonium chloride 
according to Example 1. The dihydrochloride 
was obtained as a vitreous mass. 

Oil bath temperature: 150° C; time: 2 
hours. 

Yield: 7.2% of theory. 



Analysis: 
Calculated : 
Found : 



C 28.03 H 6.12 N 32.70 
28.50 6.26 32.05 



Example 26 
1 - Ethyl - 2 - guanidinylidene - imidazolidine 

Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and ammonium chloride accord- 
ing to Example 1. The dihydrochloride was 
obtained as an oil. 

Oil bath temperature: 180°C; time: 1 
hour. 

Yield: 9%, of theory. 



Analysis : 
Calculated : 
Found: 



C 31.60 H 6.63 N 30.70 
31.90 6.54 30.70 



Example 27 
1 - Ethyl - 2 - (3 - butyl - guanidinylidene) - 

imidazolidine 

Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and butylamine hydrochloride 
according to Example 1. 

Oil bath temperature: 150' — 160°C; time: 
15 minutes. 

Yield: 23%, of theory; melting point: 
170°C (after recrystallization from isopro- 
panol/ethyl acetate) (dihydrochloride). 



Analysis : 
Calculated : 
Found : 



C 42.26 H 8.16 N 24.64 
42.30 7.46 24.60 



Example 28 
1 - Ethyl - 2 - [3 - (fi - phenyl^ - ethyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and jGf - phenyl - ethylamine 
hydrochloride according to Example 1. 

Yield: 62% of theory; melting point: 
179 °C (after recrystallization from isopro- 
panol) (dihydrochloride). 
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Analysis: 
Calculated: 
Found : 



C 50.60 H 6.98 N 21.08 
50.90 7.06 21.00 
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Example 29 

1 _ (3,4 _ Dichlorobenzyl) - 2 - [3 - (4 - 

chlorophenyl) - guanidinylidene] - 
imidazolidine 
Prepared from 1 ~ (3,4 - dichlorobenzyl) - 

2 - cyanimino - imidazolidine and p - chloro- 
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aniline hydrochloride according to Example 
6. 

Yield: 30% of theory; melting point: 
171— 173°C (hydrochloride). 

Analysis: 
Calculated: 
Found: 



G 47.18 H 3.96 N 16.16 
47.40 3.78 16.20 



Example 30 
1 - Butyl - 2 - (3 - butyl - guanidinylidene - 

imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and butylamine hydrochloride 
according to Example 1. 

Oil bath temperature: 150°C; timer 2 
hours. 

Yield: 65% of theory; melting point- 
169— 171°C (dihydrochloride). 



Analysis: 
Calculated: 
20 Found: 



C 46.18 H 8.72 N 22.40 
46.25 8.58 22.25 



Analysis : 

Calculated: C 47.60 H 5.85 N 18.50 
Found: 4 7 . 65 5>85 18<60 



Example 34 
1 - Methyl - 2 - [3 - (4 - sulphanilamide) - 
guanidinylidene] - imidazolidine 

3.99 g (23.16 mmol) of sulphanilamide and 
2.88 g (23.2 mmol) of 1 - methyl - 2 - 
cyanimino - imidazolidine in a mixture of 
10 ml of water and 2 ml of concentrated 
hydrochloric acid were refluxed for 4.5 hours. 
The solvent was then removed on a rotary 
evaporator and the residue was recrystallised 
twice from ethanol. 

Yield: 41% of theory; melting paint: 
256— 257°C (hydrochloride). 



Analysis: 

Calculated: 

Found: 
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C 39.68 H 5.15 N 25.22 
39.70 5.16 25.40 75 
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Example 31 

1 - (3,4 - Dichlorobenzyl) - 2 - [3 - (3,4 - 

dichlorobenzyl) - guanidinylidene] - 
imidazolidine 
Prepared from 1 - (3,4 - dichlorobenzyl) - 

2 - cyanimino - imidazolidine and 3,4 - di- 
chlorobenzylamine hydrochloride according to 
Example 1. The hydrochloride was obtained 
as an oil. 

Yield: 21% of theory. 



Analysis : 

Calculated: 

Found: 



C 44.85 H 3.76 N 14.54 
44.75 3.98 14.55 



Example 32 
1 - Butyl - 2 - guanidinylidene - imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and ammonium chloride accord- 
ing to Example 1. 

Oil bath temperature: 175°C; time: 2 
hours. 

Yield: 25% of theory; melting point: 
164 — 165°C (after recrystallization from iso- 
propanol) (dihydrochloride). 



Analysis : 
45 Calculated: 
Found : 



C 37.50 H 7.46 N 27.34 
37.20 7.56 27.25 



Example 35 
1 - Phenyl - 2 - [3 - (3,4 - dichlorobenzyl) - 
guanidinylidene] - imidazolidene 
Prepared from 1 - phenyl - 2 - cyanimino - 
imidazolidine and 3,4 - dichlorobenzylamine 
hydrochloride. 

Oil bath temperature: 170° C; time: 15 
minutes. 

Isolation: The melt was recrystallised 
directly from ethanol/isopropanol. 

Yield: 50% of theory; melting point: 
201 °C (hydrochloride). 



Analysis : 
Calculated : 
Found: 



Example 36 
1 - Phenyl - 2 - [3 - (fi - phenyl - ethyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - phenyl - 2 - cyanimino - 
imidazolidine and - phenyl - ethylamine 
hydrochloride according to Example 1. 

Yield: 10% of theory; melting point: 
158°C (hydrochloride). 



Analysis : 

Calculated: 

Found: 
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C 51.20 H 4.55 N 17.57 
51.10 4.51 17.65 90 



95 



C 62.87 H 6.50 N 20.37 100 
63.00 6.60 20.40 
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Example 33 
1 - Butyl - 2 - [3 - (3,4 - dichlorobenzyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and 3,4 - dicttorobenzylamine 
hydrochloride according to Example 7. 

Oil bath temperature: 145°C; time: 1 
hour. 



Example 37 
1 - Ethyl - 2 - [3 - (3,4 - dichlorobenzyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and 3,4 - dichlorobenzylamine 
hydrochloride according to Example 1. 

Oil bath temperature: 190°C; time: 15 
minutes. 
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Yield: 72% of theory; melting point: 
141°C (hydrochloride). 
Analysis : 
Calculated : 

5 ^ C 44.51 H 5.17 N 19.96 Q 3033 
Found : 

C 43.80 H 5.26 N 19.96 CI 29.80 

Example 38 
1 - Methyl - 2 - [3 - (4 - carboxy - phenyl) - 
10 guanidinylidene] - imidazolidine 

Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and p - amino - benzoic acid 
hydrochloride according to Example 6. 

Yield: 35% of theory; melting point: 
15 271 — 272° C (after recrystallization from 
methanol) (hydrochloride). 

Analysis : 

Calculated: C 48.50 H 5.43 N 23.53 
Found: 48.70 5.42 23.58 

20 Example 39 

1 - (2 - Hydroxyethyl) - 2 - (3 - butyl - 
guanidinylidene) - imidazolidine 
Prepared from 1 - (2 - hydroxyethyl) - 2 - 
cyanimino - imidazolidine and butylamine 
25 hydrochloride according to Example 1. 

Yield: 8% of theory; melting point: 
148— 149°C (dihydrochloride). 

Analysis: 

Calculated: C 40.02 H 7.72 N 23.33 
30 Found: 39.85 7.70 23.40 



Example 40 
2 - (3 - Adamantyl - guanidinylidene - 

imidazolidine 
Prepared from 2 - cyanimino ~ imidazoli- 
35 dine and adamantylamine hydrochloride 
according to Example 1. 

Oil bath temperature: 210°C; time: 15 
minutes. 

Yield: 14% of theory; melting point: 
40 230— 232°C (dihydrochloride). 

Analysis : 

Calculated: C 50.30 H 7.54 N 20.95 
Found: 50.30 7.62 20.90 

Example 41 

45 1 - Methyl - 2 - [3 - (2 hydroxyethyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and ethanolamine hydrochloride 
according to Example 1. 
50 Oil bath temperature: 150°C; time: 60 
minutes. 

Yield: 8% of theory; melting point: 154 — 
155°C (dihydrochloride). 

Analysis : 

55 Calculated: C 32.54 H 6.63 N 27.12 
Found: 32.60 6.64 27.18 
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Example 42 
4 - Methyl - 2 - [3 - (1 - methyl - propyl) - 
guanidinylidene] - imidazolidine 
Prepared from 2 - cyanimino - 4 - methyl - 60 
imidazolidine and 2 - aminobutane hydro- 
chloride according to Example 1. 

Oil bath temperature: 150°C; time: 3.5 
hours. 

Yield: 11% of theory; melting point: 65 
206— 208°C (dihydrochloride). 



Analysis : 

Calculated: C 40.04 H 7.82 N 25.91 
Found: 39.80 8.32 25.82 



Example 43 70 
1 - Methyl - 2 - (3 - adamantyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and adamantylamine hydro- 
chloride according to< Example 1. 75 

Oil bath temperature: 180 — 190° C; time: 
20 minutes. 

Yield: 7% of theory; melting point: 
239 °C (dihydrochloride). 



Analysis : 80 
Calculated: C 57.76 H 8.40 N 22.46 
Found: 57.30 8.65 22.20 



Example 44 

1 - (3,4 - Dichlorobenzyl) - 2 - (3 - ada- 
mantyl - guanidinylidene) - imidazolidine 85 

Prepared from 1 - (3,4 - dichlorobenzyl) - 

2 - cyanimino - imidazolidine and adamantyl- 
amine hydrochloride. 

Oil bath temperature: 185 °C; time: 20 
minutes. 90 

Isolation: Cooled melt recrystallised 
directly from methanol/ water. 

Yield: 11% of theory; melting point: 
242°C (hydrochloride). 



Analysis: 95 
Calculated: 

C 55.20 H 6.18 N 15.33 CI 23.27 
Found : 

C 55.00 H 6.15 N 16.30 CI 23.20 



Example 45 100 
1 - Phenyl - 2 - (3 - adamantyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - phenyl - 2 - cyan- 
imino - imidazolidine and adamantylamine 
hydrochloride. J05 

Oil bath temperature: 180°C; time : 20 
minutes. 

Isolation: Melt crystallised directly from 
isopropanoL 



10 



1,409,768 



10 



Yield: 15% of theory; melting point: 
255— 256°C (hydrochloride). 
Analysis : 
Calculated : 

5 C 64.26 H 7.55 N 9.48 Q 18.74 
Found: 

C 63.70 H 7.64 N 10.25 CI 18.70 

Example 46 
1 - Benzyl - 2 - guanidinylidene - 
*0 irnidazolidine 

Prepared from 1 - benzyl - 2 - cyanimino - 
irnidazolidine and ammonium chloride accord- 
ing to Example 1. 

Oil bath temperature: 190 — 200°C; time: 
15 30 minutes. 

Yield: 8% of theory; melting point: 215 — 
216°C (hydrochloride). 

Analysis: 
Calculated: 

20 C 52.06 H 6.36 N 27.62 CI 13.96 
Found : 

C 52.20 H 6.32 N 27.80 Q 14.10 

Example 47 
1 - Phenyl - 2 - guanidinylidene - 
25 irnidazolidine 

Prepared from 1 - phenyl - 2 - cyanimino - 
irnidazolidine and ammonium chloride accord- 
ing to Example 1. 

Oil bath temperature: 190-— 200°C; time- 
30 10 minutes. 

Yield: 15% of theory; melting point: 
242— 243°C (hydrochloride). 

: •": Analysis: 
Calculated: 

35 C 50.12 H 5.89 N 29.22 a 14.77 
Found: 

C 50.50 H 5.99 N 29.15 a 14.75 



Example 48 
1 - Ethyl - 2 - guanidinylidene - hexahydro- 
40 pyrimicfine 

Prepared from 1 - ethyl - 2 - cyanimino - 
hexahydrcpyrimidine and ammonium chloride. 

Oil bath temperature: 195°C; time: 25 
minutes. 

45 Isolation : Cooled melt recrystallised from 
isopropanol. 

^Jjf} d l, 24% of ^ly; melting point: 
217°C (hydrochloride), 

- Analysis: 
50 Calculated : 

C 40.91 H 7.85 N 34.02 CI 17.22 
Found: 

C 40.85 H 8.01 N 34.10 CI 17.43 
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Example 49 
1 - Butyl - 2 - (3 - butyl - guanidinylidene) 
hexahydropyrimidine 
Prepared from 1 - butyl - 2 - cyanimino 



hexahydropyrirnidine and butylamine hydro- 
chloride. 

Oil bath temperature: 180°Q time: 20 60 
minutes. 

Isolation: Cooled melt recrystallised from 
methyl ethyl ketone. 

Yield: 5% of theory; melting point: 122°C 
(hydrochloride). 55 

Analysis 
Calculated: 

C 53.85 H 9.73 N 24.18 CI 12.23 
Found: 

C 53.70 H 9.77 N 24.05 CI 12.10 70 

Example 50 

1 - Propyl - 2 - (3 - butyl - guanidinylidene) - 

hexahydropyrimidine 

Prepared from 1 - propyl - 2 - cyanimino - 

hexahydropyrimidine and butylamine hydro- 75 
chloride. 

Oil bath temperature: 180°C; time: 15 
minutes. 

Isolation: Cooled melt recrystallised from 
ethyl acetate. 39 

Yield: 58% of theory; melting point: 
150°C (hydrochloride). 

Analysis : 
Calculated : 
Found: 



C 52.25 H 9.50 N 25.40 
52.00 9.33 25.45 85 



Example 51 
1 - Ethyl - 2 - (3 - butyl - guanidinylidene) - 
hexahydropyrintidine 
Prepared from 1 - ethyl - 2 - cyanimino - 
hexahydropyrimidine and butylamine hydro- 
chloride according to Example 50. 

Yield: 53% of theory; melting point: 
135°C (liydrochloride). 

Analysis: 
Calculated: 
Found: 



90 



C 50.48 H 9.24 N 26.76 95 
50.50 9.16 26.60 



Example 52 
1 - Butyl - 2 - guamdinylidene - hexahydro- 
pyrimidine 

Prepared from 1 - butyl - 2 - cyanimino - 100 
hexahydropyrimidine and ammonium chloride 
according to Example 48. 

Yield: 34% of theory; melting point: 
200— 202°C (hydrochloride). 

Analysis : 105 
Calculated : 

C 46.21 H 8.62 N 29.98 CI 15.19 
Found: 

C 45.90 H 8.76 N 30.50 a 15.81 

Example 53 110 
1 - Propyl - 2 - guanidinylidene - hexahydro- 
pyrimidine 

Prepared from 1 - propyl - 2 - cyanimino - 
hexahydropyrimidine and ammonium chloride 
according to Example 48. 115 
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Yield: 30% of theory ; melting point: 
212°C (hydrochloride). 

Analysis: 
Calculated : 

5 C 43.72 H 8.28 N 31.84 CI 16.16 
Found : 

C 43.80 H 8.45 N 31.80 CI 16.62 

Example 54 

1 - Methyl - 2 - (3 - butyl - guanidinylidene) - 
10 hexahydropyrimidine 

Prepared from 1 - methyl - 2 - cyanimino - 
hexahydro - pyrimidine and butylamine hydro- 
chloride according to Example 50. 

Yield: 52% of theory; melting point: 
15 189 — 190°C (after recrystallization from 
methyl ethyl ketone/isopropanol) (hydrochlor- 
ide). 

Analysis : 

Calculated: C 48.48 H 8.95 N 28.27 
20 Found: 48.50 8.88 28.05 

Example 55 

2 - (3 - Butyl - guanidinylidene) - 4 - 

methyl - imidazolidine 
Prepared from 2 - cyanimino - 4 - methyl - 
25 imidazolidine and butylamine hydrochloride 
according to Example 42. 

Yield: 4% of theory; melting point: 
203— 204°C (^hydrochloride). 

Analysis: 

30 Calculated: C 40.00 H 7.83 N 25.91 
Found: 39.80 7.98 25.90 

Example 56 
2 - [3 - (/? - Phenyl - ethyl) - guanidinyl- 
idene] - 4 - methyl - imidazolidine 
35 Prepared from 2 - cyanimino - 4 - methyl - 
imidazolidine and /3 - phenyl - ethylamine 
hydrochloride according to Example 42. 

Yield: 9% of theory; melting point: 
207— 203°C (dihydrochloride). 

40 Analysis: 

Calculated: C 49.10 H 6,65 N 21.98 
Found: 49.20 6.63 22.10 



Example 57 
1 - Methyl - 2 - guanidinylidene - hexahydro- 
45 pyrimidine 

Prepared from 1 - methyl - 2 - cyanimino - 
hexahydropyrimidine and ammonium chloride 
according to Example 48. 

Yield: 5% of theory; melting point: 
50 235— 237° C (hydrochloride). 

Analysis : 
Calculated : 

- C 37.55 H 7.36 N 36.95 CI 18.57 
Found : 

55 C 37.60 H 7.43 N 35.90 CI 18.10 
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Example 58 
2 - [3 - (2 - (4 - Chlorophenyl) - ethyl) - 
guanidinylidene] - irriidazolidine 
Prepared from 2 - cyanimino - imidazoli- 
dine and 2 - (4 - chlorophenyl)' - ethylarnine 60 
hydrochloride according to Example 1. 

Oil bath temperature: 180°C; time: 10 
minutes. 

Yield: 16% of theory; melting point: de- 
composition at 230°C (dihydrochloride). 65 

Analysis : 

Calculated: C 42.55 H 5.35 N 20.68 
Found: 42.40 5.48 20.70 

Example 59 

2 - [3 - (2 - (4 - Methyl - phenyl) - ethyl) - 70 
guanidinylidene] - imidazolidine 

Prepared from 2 - cyanimino - imidazoli- 
dine and 2 - (4 - methyl - phenyl) - ethyl- 
amine hydrochloride according to Example 
58. ^ ~ 75 

Yield: 28 % of theory; melting point: 
204— 205°C (dihydrochloride). 

Analysis: 

Calculated: C 49.00 H 6.65 N 22.00 
Found: 49.10 6.75 22.45 80 

Example 60 
1 - (p - Chlorophenyl) - 2 - [3 - (3,4 - di~ 
chlorobenzyl) - guanidinylidene] - 
imidazolidine 
Prepared from 1 - (p - chlorophenyl) - 2 - 85 
cyanimino - imidazolidine and 3,4 - dichloro 1 - 
benzylamine hydrochloride. 

Oil bath temperature: 190°C; time: 15 
minutes. 

Isolation: Melt recrystallised from methyl 90 
ethyl ketone. 

Yield: 69% of theory; melting point: 
171 °C (hydrochloride). 

Analysis: 

Calculated: C 47.13 H 3.96 CI 32.74 95 
Found: 47.10 3.97 32.85 



Example 61 
2 - [3 - (2 - (4 - Methoxy - phenyl) - ethyl) - 
guanidinylidene] - imidazolidine 
Prepared from 2 - cyariimino - imidazolidine 100 
and 2 - (4 - methoxy - phenyl) - ethylamine 
hydrochloride according to Example 58. 

Yield: 27% of theory; melting point: 
198— 200°C (dihydrochloride). 

Analysis: 105 
Calculated: C 46.74 H 6.33 N 20.97 
Found: 46.80 6.35 21.25 

Example 62 
2 - (2 - Butyl - guanidinylidene) - 4,4 - 

dimethyl - imidazolidine 110 
Prepared from 2 - cyanimino - 4,4 - di- 
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methyl - imidazolidine and butylamine 
hydrochloride according to- Example 1. 

Yield: 28% of theory; melting point: 
208°C (dihydrochlcride). P 

Analysis : 
Calculated: 
Found: 



C 42.25 H 8.15 N 24.64 
42.30 8.34 24.85 



Example 63 
2 - [3 - Q3 - phenyl - ethyl) - guamdinyl- 
idene] - hexahydropyrimidine 
Prepared from 2 - cyanimino - hexahydro- 
pyrimidine and ft - phenyl - ethylamine hydro- 
chloride according to Example 50. 

Yield: 18% of theory; melting point: 
152 — 154°C (after recrystalii2ation from iso- 
propanol) (hydrochloride). 



Analysis : 
Calculated: 

C 55.41 
Found: 

C 55.70 



H 7.15 N 24.85 CI 12.59 
H 7.11 N 24.82 CI 12.71 



Example 64 
2 - Guanidinylidene - hexahydropyrimidine 

Prepared from 2 - cyanimino - hexahydro- 
pyrimidine and ammonium chloride. 

Oil bath temperature: 210°C; time 15 
minutes. 

Yield: 6% of theory; melting point: 
237— 240° C (hydrochloride). 



Analysis : 
Calculated : 

C 33.89 
Found; 

C 33.85 



H 6.80 N 39.50 CI 20.00 
H 6.77 N 39.15 CI 20.12 



Example 65 
2 - [3 - (J3 - Phenyl ~ ethyl) - guanidinyl- 
idene] - 4,4 - dimethylimidazclidine 
Prepared from 2 - cyammino - 4,4 - di- 
methyl - imidazolidine and J3 - phenyl - 
ethylamine hydrochloride according to 
Example 1. 

Yield: 35% of theory; melting point: 
202°C (^hydrochloride). 



Analysis : 
Calculated : 
Found: 



C 50.50 H 6.97 N 21.08 
50.80 7.10 20.78 



Example 66 
1 - Methyl - 2 - [3 - (2,6 - dichlorophenyl) - 
guanidinylidene] - imidazolidine 
Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and 2,6 - dichloroaniline hydro- 
chloride. 

Oil bath temperature: 160°C; time: 20 
minutes. 

Isolation: Cooled melt recrystallised from 
isopropanol : 



Yield: 50% cf theory; melting point: 
233°C (hydrochloride). P 
Analysis : 

Calculated: C 40.90 H 4.37 N 21.71 
Found: 41.00 4.32 21.50 

Example 67 
2 " [3 " (2,6 - Dichlorophenyl) - guanidinyl- 
idene] - imidazolidine 
Prepared from 2 - cyanimino - imidazoli- 
dine and 2,6 - dichloroaniline hydrochloride. 

Oil bath temperature: 160°C; time 20 
minutes. 

Isolation: Cooled melt boiled with iscpro- 
p2nol and diethyl ether then added. 

Yield: 3.3% of theory; melting point: 
229°C (after recrystallization from isopro- 
panol) (hydrochloride). 



Analysis : 
Calculated : 
Found: 



C 38.90 H 3.91 N 22.69 
38.80 3.92 22.85 



Example 68 
1 - Butyl - 2 - guanidinylidene - 5,5 - di- 
methyl - imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
5,5 - dimethyl - imidazolidine and ammonium 
chloride according to Example I. 

Yield: 14% of theory; melting point: 
137— 138°C (dihydrochloride). 

Analysis : 
Calculated: 
Found: 



C 42.25 H 8.15 N 24.64 
42.50 8.32 24.81 



Example 69 
1 - (4 - Chlorophenyl) - 2 - (3 - adamantyl - 
guanidinylidene) - imidazolidine 
Prepared from 1 - (4 - chlorophenyl) - 2 - 
cyammino - imidazolidine and adamantyl- 
amine hydrochloride. 

Oil bath temperature: 210°C; time: 20 
minutes. 

Isolation: Melt dissolved in hot methanol, 
1/10 N hydrochloric acid added until solution 
become cloudy and the solution then left to 
crystallise. 

Yield: 24% of theory; melting point: 
275 °C (after recrystallization from water) 
(hydrochloride). 



12 



Analysis : 
Calculated: 

C 58.82 
Found: 

C 57.90 



H 6.66 N 17.15 CI 17.36 
H 6.97 N 17.35 CI 17.45 



Example 70 
2 - (3 - Methyl - guanidinylidene) - 4 - 
methyl - imidazolidine 
Prepared from 2 - cyanimino - 4 - methyl - 
imidazolidine and methylamine hydrochloride 
according to Example 1. 
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Oil bath temperature: 180°C; time: 25 
minutes. 

Yield: 3% cf theory; melting point: 212 — 
214°C (dihydrochloride). 

Analysis : 
Calculated: 

C 31.58 H 6.63 N 3070 CI 31.09 
Found : 

C 31.65 H 6.64 N 30.15 CI 31.35 



Example 71 
2 - (3,3 - Dimethyl - guanidinylidene) - 4 - 
methyl - imidazolidine 
Prepared from 2 - cyaniminO' - 4 - methyl - 
imidazolidine and dimethylamine hydrochlor- 
ide according to Example 1. 

Oil bath temperature: 180°C; melting 
point: 215 — 217°C (after recrystallization 
from isoprcpancl) (dihydrochloride). 

Analysis : 
Calculated : 

C 34.72 H 7.08 N 28.92 CI 29.28 
Found : 

C 34.25 H 7.12 N 28.65 CI 28.62 

Example 72 

1 - (/3 - Phenyl - ethyl) - 2 - (3 - butyl - 
guanidinylidene) - hexahydropyrimidine 
Prepared from 1 - (J3 - phenyl - ethyl) - 

2 - cyanimino - hexahydropyrimidine and 
butylamine hydrochloride according to 
Example 50. 

Yield: 20% of theory; melting point: 
161— 1639C (hydrochloride), 



Analysis: 
Calculated: 

35 C 60.43 H 8.35 N 20.73 a 10.49 
Found : 

C 60.60 H 8.50 N 20.60 CI 10.57 

Example 73 
2 - (3 - Benzyl - guanidinylidene) - hexa- 
40 hydrcpyrimidine 

Prepared from 2 - cyanimino - hexahydro- 
pyrimidine and benzylamine hydrochloride 
according to- Example 50. 

Yield: 32% of theory; melting point: 
45 170 — 172°C (after recrystaUization from iso- 
propanol) (hydrochloride). 

Analysis : 
Calculated: 

C 53.83 H 6.78 N 26.15 Q 13.24 
50 Found : 

C 53.95 H 6.87 N 26.15 CI 13.23 



Example 74 
2 (3 - Propyl - guanidinylidene) - 4 
methyl - imidazolidine 
55 Prepared from 2 - cyanimino - 4 - methyl 



imidazohdine and propylamine hydrochloride 
according to Example 1. 

Oil bath temperature: 180°C; time: 30 
minutes. 

Yield: 10% of theory; melting point: 
218 — 220° C (after recrystallization from iso- 
propanol) (dihydrochloride). 

Analysis : 
Calculated : 

C 37.51 H 7.48 N 27.33 CI 27.68 
Found: 

C 37.75 H 7.52 N 27.25 Q 27.50 

Example 75 

1 - (p - Phenyl - ethyl) - 2 - guanidinylidene - 

hexahydropyrimidine 
Prepared from 1 - 0 - phenyl - ethyl) - 

2 - cyanimino - hexahydropyrimidine and 
ammonium chloride. 

Oil bath temperature: 210° C; time: 30 
minutes. 

Isolation: Cooled melt was recrystallised 
directly from isopropanol. 

Yield: 18% of theory; melting point: 
220— 221°C (hydrochloride). 

Analysis : 
Calculated: 

C 55.41 H 7.16 N 24.85 CI 12.58 
Found: 

C 55.30 H 7.16 N 24.75 d 12.72 

Example 76 
1 - (fi - Phenyl - ethyl) - 2 - (3 - propyl - 
guariidinylidene) - hexahydropyrimidine 
Prepared from 1 - (J3 - phenyl - ethyl) - 2 - 
cyanimino - hexahydropyrimidine and propyl- 
amine hydrochloride according to Example 
50. 

Yield: 28% of theory; melting point: 
187 — 188°C (after recrystallization from 
methyl ethyl ketone) (hydrochloride)-. 

Analysis: 
Calculated : 

C 59.34 H 8.09 N 21.62 CI 10.95 
Found : 

C 59.60 H 8.15 N 21.50 d 10.98 



Analysis: 
Calculated: 

C 65.35 H 7.31 N 18.15 CI 9.19 
Found : 

C 65.30 H 7.39 N 18.10 CI 9.18 
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Example 77 

1 - 03 - Phenyl - ethyl) - 2 - [3 - (fi - 
phenyl - ethyl) - guanidinylidene] - hexa- 
hydropyrimidine 

Prepared from 1 - (fi - phenyl - ethyl) - 

2 - cyanimino - hexahydropyrimidine and J3 - 105 
phenyl - ethylamine hydrochloride according 

to Example 50. 

Yield: 50% of theory; melting point: 
170— 171°C (hydrochloride). 
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Example 78 
1 - Phenyl - 2 - (3 - isopropyl - guanidinyl- 
idene) - imidazofidine 
Prepared from 1 - phenyl - 2 - cyanimino - 
imidazolidine and isoprcpylamine hydrochlor- 
ide according to Example 1. 

Yield: 5% of theory; melting point: 194— 
196°C (hydrochloride). 

Analysis: 

Calculated: 

C 55.41 H 7.15 N 24.86 CI 12.58 
Found: 

C 55.30 H 7.14 N 24.75 CI 12.68 



Example 79 
1 - Butyl - 2 - [3 - Q3 ~ phenyl - ethyl; - 
guanidinylidene] - hexahydropyrimidine 
Prepared from 1 - butyl - 2 - cyanimino - 
hexahydropyrimidine and ft - phenyl - ethyl- 
amine hydrochloride according to Example 

Yield: 9% of theory; melting point: 
165— 167°C (hydrochloride). 



Analysis: 
Calculated : 

25 C 60.44 H 8.35 N 20.72 CI 10.49 
Found: 

C 60.20 H 8.27 N 20.80 CI 10.60 



Example 80 
1 - Ethyl - 2 - (3 - isobutyl - guanidinyl- 
30 idene) - imidazolidine 

Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidene and isobutylamine hydrochlor- 
ide according to Example 1. 

Yield: 4.5% of theory; melting point: 
35 180— 182°C (after recrystallization from isc- 
propanol) (^hydrochloride). 

Analysis : 
Calculated : 

C 42.26 H 8.16 N 24.64 CI 29.94 
40 Found : 

C 42.55 H 8.20 N 24.60 CI 24.85 



Example 82 

1 - (4 - Methyl - phenyl) - 2 - (3 - isobutyl - 

guanidinylidene) - imidazolidine 
Prepared from 1 - (4 - methyl - phenyl) - 

2 - cyanimino - imidazolidine and isobutyl- 60 
amine hydrochloride according to Example 1. 

Yield: 19% of theory; melting point: 
203— 204° C (after recrystallization from 
water) (hydrochloride). 



Analysis: 55 
Calculated: 

C 58.15 H 7.81 N 22.60 CI 11.44 
Found: 

C 58.50 H 7.91 N 22.65 CI 11.30 



Example 83 70 
2 - (3 - Isobutyl - guanidinylidene) - 
imidazolidine 
Prepared from 2 - cyanimino - imidazoli- 
dine and isobutylamine hydrochloride accord- 
ing to Example 1. 75 

Yield: 18% of theory; melting point: 
217°C (after recrystallization from isopro- 
panol) (dihydrochloride). 



Analysis : 

Calculated : so 

C 37.51 H 7.47 N 27.34 a 27.68 
Found: 

C 37.80 H 7.62 N 27.50 CI 27.55 



Example 84 

1 - (4 - Methyl - phenyl - 2 - (3 - propyl - 85 

guanidinylidene) - imidazolidine 
Prepared from 1- (4 - Methyl - phenyl) - 

2 - cyanimino - imidazolidine and propyl- 
amine hydrochloride. 

Oil bath temperature: 180°C; time: 40 90 
minutes. 

Isolation: Cooled melt recrystallised 
directly from acetone. 

Yield: 22% of theory; melting point: 
180— 182°C (hydrochloride). 95 



Example 81 
1 - Ethyl - 2 - [3 - (1 - methyl - propyl) - 
guanidinylidene] - imidiazoline 
45 Prepared from 1 - ethyl - 2 - cyanimino - 
imidazolidine and 2 - aminobutane hydro- 
chloride according to Example 1. 

Yield: 28% of theory; melting point: 
168 — 170°C (after recrystallization from iso- 
50 propanol/ethyl acetate) (dihydrochloride). 

Analysis: 
Calculated : 

C 42.26 H 8.16 NT 24.64 CI 24.94 
Found: 

55 C 42.45 H 8.32 N 24.40 CI 23.70 



Analysis : 

Calculated : 

C 56.85 H 7.49 N 23.67 CI 11.99 
Found: 

C 57.00 H 7.81 N 23.75 CI 12.03 



Example 85 

1 - (4 - Methyl - phenyl) - 2 - (3 - butyl - 

guanidinylidene) - imidazolidine 
Prepared from 1 - (4 - methyl - phenyl) - 

2 - cyanimino - imidazolidine and butylarnine 105 
hydrochloride according to Example 84. 

Oil bath temperature: 190°C; time: 35 
minutes. 
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Yield: 26% of theory; melting point: 
156— 157°C (hydrochloride). 
Analysis : 
Calculated : 

5 C 58.15 H 7.81 N 22.60 a 11.44 
Found : 

C 58.30 H 8.03 N 22.50 a 11.25 

Example 86 
2 - [3 - (J3 - Phenyl - ethyl) - guairidinyl- 
10 idene] - 5 - methyl - hexahydropyrirnidine 
Prepared from 2 - cyanimino - 5 - methyl - 
hexahydropyrirnidine and J3 - phenyl - ethyl- 
amine hydrochloride. 

Oil bath temperature: 155 °C; time: 20 
15 minutes. 

Isolation: Cooled melt recrystallised 
directiy from isopropanol. 

Yield: 56% of theory; melting point: 
180— 181 °C (hydrochloride). 



20 Analysis: 
Calculated : 
Found: 



35 



C 56.85 H 7.50 N 23.72 
57.00 7.38 23.70 



Example 87 
2 - [3 - (fi - Phenyl - ethyl) - guanidinyl- 
25 idene] - 5^5 - dimethyl - hexahydropyrirnidine 
Prepared from 2 - cyanimino - 5,5 - di- 
methyl - hexahydropyrirnidine and - 
phenyl - ethylamine hydrochloride according 
to Example 86. 
30 Yield: 56% of theory; melting point: 
125— 130°C (hydrochloride). 



Analysis : 
Calculated : 
Found : 



C 58.20 H 7.80 N 22.00 
58.50 7.74 22.65 



Example 88 
2 - (3 - Isobutyl - guanidinylidene) - 5 - 
methyl - hexahydropyrirnidine 
Prepared from 2 - cyanimino - 5 - methyl - 
hexahydropyrirnidine and isobutylamine 
40 hydrochloride according to Example 86. 

Yield: 56% of theory; melting point: 
146— 147°C (hydrochloride). 



Analysis : 
Calculated : 
45 Found : 



C 48.50 H 8.95 N 28.26 
48.70 9.00 28.00 



Example 89 
1 - Ethyl - 2 - (3 - t - butyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - ethyl - 2 - cyanimino - 
50 imidazolidine and t - butylamine hydrochlor- 
ide according to Example 1. 

Yield: 7% of theory; melting point: 
170°C (after recrystaUization from isopro- 
panoi/ethyl acetate) (dihydrochloride). 



Analysis : 55 
Calculated : 

C 42.26 H 8.16 N 24.64 CI 24.94 
Found : 

C 42.00 H 8.29 N 24.50 a 24.60 

Example 90 60 
1 - Methyl - 2 - (3 - isobutyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - methyl - 2 - cyanimino - 
imidazolidine and isobutylamine hydrochlor- 
ide according to Example 1. 65 

Yield: 18% of theory; melting point: 
190 — 191 °C (after recrystallization from iso- 
propanol) (dihydrochloride). 

Analysis : 

Calculated : 70 

C 40.01 H 7.83 N 25.92 CI 26.24 
Found : 

C 40.00 H 7.94 N 25.90 CI 26.00 

Example 91 

1 - (fi - Phenyl - ethyl) - 2 - (3 - isobutyl - 75 

guanidinylidene) - imidazolidine 
Prepared from 1 - (fi - phenyl - ethyl) - 

2 - cyanimino - imidazolidine and isobutyl- 
amine hydrochloride. 

Oil bath temperature: 150°C; time: 40 80 
minutes. 

Isolation: Cooled melt recrystallised 
directly from ethyl acetate. 

Yield: 9% of theory; melting point: 
180°C (dihydrochloride). 85 

Analysis : 
Calculated : 

C 53.33 H 7.55 N 19.44 CI 19.68 
Found : 

C 53.50 H 7.61 N 19.00 Q 19.50 90 

Example 92 

1 - (4 - Methoxy - phenyl) - 2 - (3 - 
isobutyl - guanidinylidene) - imidazolidine 
Prepared from 1 - (4 - methoxy - phenyl) - 

2 - cyanimino - imidazolidine and isobutyl- 95 
amine hydrochloride. 

Oil bath temperature: 190°C; time: 30 
minutes. 

Isolation: Cooled melt recrystallised 
directly from acetone. 100 

Yield: 31% of theory; melting point: 
187°C (after recrystallization from water) 
(hydrochloride). 

Analysis : 

Calculated : 105 

C 55.30 H 7.42 N 21.49 CI 10.88 
Found: 

C 55.15 H 7.61 N 21.35 Ci 10.80 



Example 93 
1 - (4 ~ Methoxy - phenyl) - 2 - (3 - 
butyl - guanidinylidene) - imidazolidine 
Prepared from 1 - (4 - methoxy - phenyl) - 
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2 - cyanimino - imidazolidine and butylamine 
hydrochloride analogously to Example 92. 

Yield: 34% of theory; melting point: 
115 — 116°C (after recrystallization from 
water) (hydrochloride). 

Analysis : 
Calculated : 

C 55.30 H 7.42 N 21.49 a 10.88 
Found : 

C 55.50 H 7.32 N 21.35 Ci 10.72 



Example 94 
1 - Ethyl - 2 - (3 - isobutyl - guanidinyl- 
idene) - hexahydropyrimidme 
Prepared from 1 - ethyl - 2 - cyanimino - 
15 hexahydropyrimidine and isobutylamine 
hydrochloride. 

Oil bath temperature: 180°C; time: 15 
minutes. 

Isolation: Cooled melt recrystallized 
20 directly from ethyl acetate/isopropanol. 

Yield: 55% of theory; melting point: 
200°C (hydrochloride). 

Analysis : 
Calculated : 

C 50.47 H 9.24 N 26.75 Q 13.54 
Found: 

C 50.25 H 9.40 N 26.52 CI 13.37 

Example 95 

1 - (4 - Methoxy - phenyl) - 2 - (3 - pronyl - 
guanidinylidene) - imidazolidine 

Prepared from 1 - (4 - methoxy - phenyl) - 

2 - cyanimino - imidazolidine and propyl- 
amine hydrochloride analogously to Example 

Yield: 28% of theory; melting point: 
123—125 °C (hydrochloride). 



Analysis : 
Calculated : 

C 53.94 H 7.11 N 22.46 a 11.37 
40 Found: 

C 54.10 H 7.04 N 2.95 a 11.25 



Example 96 
1 - Butyl - 2 - (3 - hexyl - guanidinylidene) - 

imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and hexylamine hydrochloride 
according to Example 1. 

Yield: 38.5% of theory; melting point: 
130°C (hydrochloride). 



50 Analysis: 
Calculated : 
Found : 



C 49.41 H 9.18 N 20.58 
49.80 9.28 20.05 



Example 97 
1 - (3 - Methoxy - phenyl) - 2 - [3 - (2 
methyl - propyl) - guanidinylidene] - 

imidazolidine 
Prepared from 1 - (3 - methoxy - phenyl) 



2 - cyanimino - imidazolidine and isobutyl- 
amine hydrochloride according to Example 
92. 

Yield: 46% of theory; melting point: 
174°C (hydrochloride). 

Analysis : 
Calculated: 

C 55.30 H 7.42 N 21.49 CI 10.88 
Found: 

C 55.40 H 7.51 N 21.68 CI 10.70 

Example 98 

1 - (3 - Methoxy - phenyl) - 2 - (3 - butyl - 

guanidinylidene) - imidazolidine 
Prepared from 1 - (3 - methoxy - phenyl) - 

2 - cyanimino - imidazolidine and butylamine 
hydrochloride according to Example 92. 

Yield: 3 8 % of theory; melting point: 72— 
73°C (hydrochloride). 



Analysis: 
Calculated : 

C 53.94 H 7.11 N 22.46 CI 11.37 
Found: 

C 53.60 H 6.98 N 22.60 CI 11.12 

Example 100 
1 - Butyl - 2 - (3 - isobutyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - butyl - 2 - cyanimino - 
imidazolidine and isobutylamine hydrochlor- 
ide according to Example 1. 

Yield: 44.8% of theory; melting point: 
205— 206°C (dihydrochloride). 

Analysis: 
Calculated : 

C 46.16 H 8.71 N 22.43 CI 22.70 
Found: 

C 46.40 H 8.55 N 22.65 CI 22.60 



Example 101 
1 - Isobutyl r 2 - (3 - isobutyl - guanidinyl- 
idene) - imidazolidine 
Prepared from 1 - isobutyl - 2 - cyanimino - 
iniidazolidine and isobutylamine hydrochlor- 
ide according to Example 1. 
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Analysis : 
Calculated: 

C 55.30 H 7.42 N 21.49 Q. 10.88 
Found: 

C 55.40 H 7.51 N 21.68 CI 10.70 80 



Example 99 

1 - (3 - Methoxy - phenyl) - 2 - (3 - propyl - 

guanidinylidene) - imidazolidine 
Prepared from 1 - (3 - methoxy - phenyl) - 

2 - cyanimino - imidazolidine and propyl- 
amine hydrochloride according to Example 

i a 7o^ d i 42% of theory; melting point: 
131°C (hydrochloride). 
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Yield: 33.3% of theory; melting point: 
184— 185 °C (^hydrochloride). 

Analysis : 
Calculated : 

5 C 46.16 H 8.71 N 22.43 CI 22.70 
Found: 

C 46.30 H 8.67 N 22.20 CI 22.60 

Example 102 
1 - Isobutyl - 2 - [3 - (/3 - phenyl - ethyl) - 
10 guanidinylidene] - imidazolidine 

Prepared from 1 - isobutyl - 2 - cyan- 
imino - imidazolidine and ft - phenyl - ethyl- 
amine hydrochloride according to Example 
1. 

15 Yield: 47.5% of theory; melting point: 
153— 155°C (hydrochloride). 

Analysis : 

Calculated: C 53.34 H 7.55 N 19.43 
Found: 53.30 7.64 19.00 

20 Example 103 

1 - Isobutyl - 2 - guanidinylidene - 
imidazolidine 
Prepared from 1 - isobutyl - 2 - cyan- 
imino - imidazolidine and ammonium chloride 
25 according to Example 1. 

Yield: 37.9% of theory; melting point: 
223 °C (dihydrochloride). 

Analysis : 
Calculated : 

30 C 37.51 H 7.47 N 27.34 CI 27.68 
Found: 

C 37.60 H 736 N 27.50 CI 27.80 

Example 104 
1 - Methyl - 2 - [3 - (fi ~ phenyl - ethyl) - 
35 guanidinylidene] - imidazolidine 

a) 1 - Methyl - 2 - thiocarbamoylimino - 
imidazolidine 
A solution of 24.8 g (0.2 mol) of 2 - 
cyanimino - 1 - methyl - imidazolidine in 
40 160' ml of absolute ethanol to which 1.5 g 
(0.01 mol) of triethanolamine had been added 
was saturated with hydrogen sulphide in an 
autoclave and heated to 50°C for 8 hours. 
After cooling and blowing out any remaining 
45 hydrogen sulphide, the precipitate was separ- 
ated by filtration at the pump and washed 
with absolute ethanol and absolute ether. The 
dried product was sufficiently pure for use 
in subsequent reactions. 
50 Yield: 27.4 g (87% of theory); melting 
point: 151 — -152°C 5 pale yellow crystals. 

A sample was recrystallised from absolute 
ethanol for analysis: 
M.p.: 150— 152°C. 

55 C 5 H ao N 4 S (158.2) 
Calculated : 

C 37.97 H 6,37 N 35.42 S 20.23 
Found : 

C 37.90 H 6.31 N 35.50 S 20.45 



UV absorption (ethanol): 246 u (0.90) and 60 
282 p. (0.75). 

UV absorption after the addition of potas- 
sium hydroxide solution: 246 a (1.05) and 
282 ju. (0-.92). 

The yield obtained in the preparation of a 65 
further batch from 0.6 mol of starting material 
was 89.5 g (94% of theory), 

b) S - Methyl - 1 - (1 - methyl - 2 - 
imidazolin - 2 - yl) - thiourea hydriodide 

A mixture of 84.5 g (0.535 mol) of 1 - 70 
methyl - 2 - thioearbamoyl - imino - imi- 
dazolidine, 70' ml of absolute ethanol and 77 
g (33.7 ml) of methyl iodide (0.543 mol) was 
heated under reflux on a steam bath for 45 
minutes. After cooling, the reaction mixture 75 
was clarified by filtering it through a frit 
coated with "Celite" (registered Trade Mark). 
Absolute ether was then added until the fil- 
trate remained cloudy and the filtrate was 
then seeded to effect crystallisation. The pale 80 
yellow crystals which separated were isolated 
by filtration at the pump, washed with ether/ 
ethanol (10:1) and dried. Yield: 118.7 g 
(74% of theory); m.p. : : 122— 125°C (decom- 
position). A sample was recrystallised from 85 
ethanol (+ ether) for analysis. 

C 6 H 13 IN 4 S (300.2) 

Calculated: C 24.00 H 4.37 N 18.67 
Found: 24.15 4.36 18.70 

Another batch was prepared from 0.139 90 
mol of starting material in a yield of 89% 
of theory. 

c) 1 - Methyl - 2 - [3 - (fi - phenyl - ethyl) - 
guanidinylidene] - imidazolidine 

300 mg of S - methyl - 1 - (1 - methyl - 95 
2 - imidazolin - 2 - yl). - thiourea hydriodide 
(1 mmcl) were dissolved in 10 ml of absolute 
ethanol, and 121 mg (1 mmol) of absolute 
J3 - phenyl - ethylamine were added. The 
reaction mixture was then heated to 75 °C on 100 
a water bath for 20 minutes. Vigorous evolu- 
tion of mercaptan occurred immediately. The 
reaction mixture was concentrated by evapora- 
tion and then cooled. The crystal paste thus 
obtained was isolated by filtration at the pump 105 
and recrystallised from ethanol. M.p. : 160°C 
(dihydrochloride). 

The following Examples I to V illustrate 
the preparation of pharmaceutical composi- 
tions according to the present invention: no 

Example I 

Tincture containing 1 - (3,4 - dichlorobenzyl) - 
2 - (3 - adamantyl - guanidinylidene) - 

imidazolidine as active ingredient 
Composition: 115 
100 g contained: 

1 - (3,4 - dichlorobenzyl) - 2 t 
(3 - adamantyl - guanidinyl- 
idene) - imidazolidine 2.0 g 
Distilled water 50.0 g 120 

Isopropanol ad 100.0 g 
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Method of preparation: 
^ The active substance was dissolved in dis- 
tilled water and made up to the required 
volume with isopropanol. 



Example II 
Ointment containing 1 - (3,4 - dichloro- 
benzyl) - 2 - (3 - adamantyl - guanidinyl- 

adene) - imidazolidine as active ingredient 
Composition: 

100 g contain: 



1 - (3 3 4 - dichlorobenzyl) - 2 - 
(3 - adamantyl - guarudinyl- 
idene) imidazolidine 

Dehymuls K (registered Trade 
Mark) 

Distilled water 



2.0 g 

60.0 g 
38.0 g 



(Dehymuls K is a high molecular weight 
aliphatic mixed ester which contains small 
quantities of hydrocarbons and "Cetiol"- 
"Cetiol" is a registered Trade Mark). 

Method of preparation: 

The active substance was dissolved in water 
heated to 70°Q the Dehymuls K was melted 
at 70°G and the two phases were emulsified 
together and cooled with stirring. 

Example III 
Tablets containing 50 mg of 1 - methyl - 2 - 
guanidinylidene - imidazolidine as active 

ingredient 

Composition : 

1 Tablet contains : 



1 - methyl - 2 - guanidinyl- 
idene - imidazolidine 
Lactose 
Corn Starch 
Polyvinyl pyrrolidone 
Microcrystalline cellulose 
Magnesium stearate 



50.0 mg 
70.0 mg 
74.0 mg 

5.0 mg 
20.0 mg 

1.0 mg 

220.0 mg 



Method of preparation: 

The active ingredient, lactose and corn 
starch were mixed together and moistened 
with a 15% alcoholic solution of polyvinyl 
pyrrolidone. The moist mixture was granu- 
lated through a 1.5 mm mesh sieve 3 dried at 
45°C and again passed through the 1.5 mm 
mesh sieve. MicrocrystaUine cellulose and 
magnesium stearate were then added and 
the mixture was made homogeneous in a 
cubical mixer. The substance was pressed 
into tablets using a conventional tablet press. 



Weight of tablet: 
Punch : 



220 mg 
9 mm 



Example IV 
Dragees containing 75 mg of active ingredient 
1 dragee contains: 



1 - ethyl - 2 - (3 - butyl - 
guanidinylidene) - imidazoli- 
dine 

Polyvinyl acetate 
Carboxymethylcellulose 
Magnesium stearate 



75.0 mg 
30.0 mg 
144.0 mg 
1.0 mg 

250.0 mg 

Method of Preparation 

The active ingredient and carboxymethyl 
cellulose were mixed together and then vigor- 
ously kneaded with a solution of polyvinyl 
acetate in acetone. When the substance had 
been uniformly moistened, it was passed 
through a sieve with a 1.5 mm mesh dried 
at 45 °C and then again passed through the 
1.5 mm mesh sieve. Magnesium stearate was 
added and the mixture was made homo- 
geneous. The mixture was pressed into 
dragee cores using a conventional tablet press. 



Weight of dragee cores: 
Punch: 



250 mg 
9 mm. 



Dragee cores prepared as described above 
were coated in known manner with a coating 
which consisted mainly of sugar and talcum. 
The coated dragees were then polished with 
beeswax. 

Weight of dragee : 350 mg. 
Example V 

Cream containing 1 - (3 3 4 - dichlorobenzyl) - 
2 - _ (3 - adamantyl - guanidinylidene) - 
imidazolidine as active ingredient 

Composition: 
100 g contain: 



1 - (3 3 4 - dichlorobenzyl) - 2 - 
(3 - adamantyl - guanidinyl- 
idene) - imidazolidine 

"Cremophor" A (registered Trade 
Mark) 

Glycerol monostearate 
Cetyl alcohol 
Isopropyl myristate 
Distilled water 



2.0 g 

4.0 g 
4.0 g 
8.0g 
10.0 g 
72.0 g 



18 



55 



60 



65 



70 



75 



80 



85 



90 



95 



Method of preparation: 

The active substance was dissolved in water 100 
heated to' a temperature of about 70°C. 
Cremophor A, glycerol monostearate^ cetyi 
alcohol and isopropyl myristate were fused 
together at 70°C. The two phases were com- 
bined to produce an emulsion which was 105 
cooled with stirring. 



10 



15 



20 



25 



30 



35 



40 



45 



>0 



WHAT WE CLAIM IS: — 

1. Compounds of the general formula: — 




r / ? 

p n 

\ 



(I) 



8 



[wherein R x and R 2 , which may be the same 
or different, represent hydrogen atoms or 
straight chain or branched chain alkyl groups 
containing from 1 to 4 carbon atoms, or one 
of the groups Ri and R 2 represents a hydroxyl 
group, and the other of the groups R a and 
R 2 is as hereinbefore denned; 

R 3 and R^, which may be the same or 
different, represent hydrogen atoms or straight 
chain or branched chain alkyl groups con- 
taining from 1 to 4 carbon atoms; 

R 5 represents a hydrogen atom, a straight 
chain or branched chain alkyl group contain- 
ing from 1 to> 6 carbon atoms, a hydroxyalkyl 
group containing 2 or 3 carbon atoms, a 
phenyl group optionally mono- or di-substi- 
tuted by alkyl or alkoxy groups containing 
1 or 2 carbon atoms or by fluorine, chlorine 
or bromine atoms or by nitrile groups, a 
benzyl or phenylethyl group, optionally mono- 
or di-substituted by halogen atoms, or an 
adamantyl group; 

R 0 represents a hydrogen atom or a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 4 carbon atoms; 

R 7 represents a hydrogen atom, a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 6 carbon atoms, 
a hydroxyalkyl group containing 2 or 
3 carbon atoms, a benzyl or phenyl- 
ethyl group optionally substituted by halogen 
atoms or by alkyl or alkoxy groups containing 
1 or 2 carbon atoms, a phenyl group option- 
ally substituted by chlorine atoms, carboxyl 
groups or aminosulphonyl groups, or an ada- 
mantyl group-; and 

R 8 represents a hydrogen atom or a straight 
chain or branched chain alkyl group contain- 
ing from 1 to 4 carbon atoms; or 

R r together with R g and the nitrogen atom 
to which they are attached represent a 5-, 6- 
or 7-membered saturated heterocyclic ring 
which may if desired be interrupted by an 
oxygen or sulphur atom or by another nitro- 
gen atom which in turn may optionally be 
substituted by an alkyl group containing from 
1 to 3 carbon atoms or by a phenyl group; 
and 

n— 0 or 1], 
and acid addition salts thereof. 

2. 2 - [3 - (j3 - Phenylethyl) - guanidinyl- 



idene] - imidazolidine and physiologically 
acceptable acid addition salts thereof. 

3. 1 - Methyl - 2 - [3 - (J3 - phenylethyl) - 
guanidinylidene] - iirridazolidine and physio- 
logically acceptable acid addition salts there- 
of. 

4. 2 - (3 - Butyl - guanidinylidene) - 
inndazohdine and physiologically acceptable 
acid addition salts thereof. 

5. 1 - (fi - Phenylethyl) - 2 - guanidinyl- 
idene - imidazolidine and physiologically 
acceptable acid addition salts thereof. 

6. 1 - Methyl - 2 - guanidinylidene - imi- 
dazolidine and physiologically acceptable acid 
addition salts thereof. 

7. 1 - Ethyl - 2 - (3 - butyl - guanidinyl- 
idene) - imidazolidine and physiologically 
acceptable acid addition salts thereof. 

8. 1 - Butyl - 2 - (3 - butyl - guanidinyl- 
idene) - imidazolidine and physiologically 
acceptable acid addition salts thereof. 

9. 1 - (3,4 - Dichlorobenzyl) - 2 - (3 - 
adamantyl - guanidinylidene) - imidazolidine 
and physiologically acceptable acid addition 
salts thereof. 

10. 1 - Butyl - 2 - (3 - butyl - guanidinyl- 
idene) - hexahydropyrimidine and physio- 
logically acceptable acid addition salts there- 
of. 

11. Compounds as claimed in claim 1 
wherein R t to R 6 ar e as denned in claim 1 
and the groups R 7 and R 8 together with the 
nitrogen atom to which they are attached 
represent a pyrrolidine, piperidine, morpho- 
line, thiomorpholine, piperazine or hexa- 
methyleneimine ring. 

12. Compounds as claimed in claim 1 as 
herein specifically disclosed with the excep- 
tion of those as claimed in any of claims 
2 to 10. 

13. A process for the preparation of com- 
pounds as claimed in claim 1 which com- 
prises reacting a cyariimino compound of for- 




wherein the groups R x to R 6 and n are as 
defined in claim 1, with an amine of formula 



HN 



R 7 



ill 



R 



8 



20 
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(wherein the groups R T and R s are as defined 
in claim 1) or an acid addition salt thereof. 

14. A process as claimed in claim 13 where- 
in an acid addition salt of the amine of for- 

5 rnula III is used. 

15. A process as claimed in claim 14 
wherein the hydrochloride of the amine of 
formula III is used. 

16. A process as claimed in any of claims 
10 13 to 15 wherein the reaction is effected in a 

melt. 

17. A process as claimed in claim 16 
wherein the reaction is effected at tempera- 
tures of from 80 to 220° C. 

15 18. A process as claimed in any of claims 
13 to 15 wherein the reaction is effected in 
the presence of a solvent. 

19. A process as claimed in claim 18 
wherein the solvent comprises water, methyl 

20 pyrrolidone, dimethylformamide, quinoline or 
butanol. 

20. A process as claimed in either claim 
18 or claim 19 wherein the reaction is effected 
at temperatures of from 80 to 220°C. 

25 21. A process as claimed in any of claims 13 
to 20 for the preparation of the imidazolidine 
compounds claimed in claim 1 which com- 
prises purifying the said irmdazolidine com- 
pounds obtained according to any of claims 

30 13 to 20 by converting them into their spar- 
ingly soluble crystallisable copper complexes, 
dissolving these copper complexes in dilute 
mineral acid and removing the copper present 
in the solutions by precipitation with hydrc- 

35 gen sulphide. 

22. A process for the preparation of com- 
pounds of formula I (wherein R x to R 39 R 7 
and R 8 are as denned in claim 1 and R G re- 
presents a hydrogen atom) and acid addition 

40 salts thereof which comprises reacting an 
S-alkylthiourea of formula 




(wherein R x to R 5 are as defined in claim 1 
and R 0 represents an alkyl group) or an acid 
45 addition salt thereof with an amine of for- 
mula III as denned in claim 13. 

23. A process as claimed in claim 22 where- 
in a hydrohalic acid addition salt of a com- 



pound of formula IV as denned in claim 22 

is reacted with an amine of formula III as 50 

defined in claim 13. 

24. A process as claimed in claim 22 or 
claim 23 wherein the reaction is effected in 
the presence of an anhydrous solvent. 

25. A process as claimed in claim 24 where- 55 
in the anhydrous solvent comprises methanol, 
ethanol or propanol. 

26. A process as claimed in any of claims 
22 to 24 wherein the reaction is . effected in 

the presence of an excess of the amine of 60 
general formula III as solvent. 

27. A process as claimed in any of claims 
22 to 26 wherein the reaction is effected at 
temperatures of from 40 to 150° C. 

28. A process as claimed in claim 27 where- 65 
in the reaction is effected at temperatures of 
from 50 to 100°C. 

29. A process as claimed in any of claims 
13 to 28 wherein an acid addition salt of a 
compound of formula I (as defined in claim 70 
1) is first obtained and is subsequently con- 
verted into a compound of formula I. 

30. A process as claimed in any of claims 
13 to 28 wherein a compound of formula I 

(as denned in claim 1) is first obtained and 75 
is subsequently converted into a physiologic- 
ally acceptable acid addition salt thereof. 

31. A process as claimed in any of claims 
13 to 30 substantially as herein defined. 

32. A process for the preparation of com- 80 
pounds as claimed in claim 1 substantially as 
herein described in any of Examples 1 to 104. 

33. Compounds as claimed in claim 1 
when prepared by a process as claimed in any 

of claims 13 to 32. 85 

34. Pharmaceutical compositions compris- 
ing as active ingredient at least one compound 
of general formula I as defined in claim 1 
or a physiologically acceptable acid addition 
salt thereof in association with a pharma- 90 
ceutical carrier or excipient. 

35. Compositions as claimed in claim 34 
in a form suitable for topical or oral adminis- 
tration. 

36. Compositions as claimed in claim 34 95 
or claim 35 in the form of ointments 3 tinc- 
tures, creams, lotions, tablets or coated 
dragees. 

37. Compositions as claimed in any of 
claims 34 to 36 in the form of dosage units. 100 

38. Compositions as claimed in claim 37 
for oral administration wherein each dosage 
unit contains from 20 to< 100 mg of active 
ingredient. 

39. Compositions as claimed in any of 105 
claims 34 to 36 for local administration where- 
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an the concentration of active ingredient is 
from 0.5 to 5% by weight. 

40. Compositions as claimed in claim 34 
substantially as herein disclosed. 
m 41. Pharmaceutical compositions substan- 
tially as herein described in any of Examples 
I to V. 



For the Applicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Imperial House, 
15 — 19, Kingsway, 
London, W.C.2. 
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